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CAITICALINY P 1Y

LUNIT __ TVL/HLA
SHUTTLE LCTv Dwiz WO, _ 2794419-508 S06

CRLTICAL ITEHRS LIST -
SHEET } ar 11

FATLURE MOGE AND
CAUSE

FATLURE EFFECY
OW END [EEH

EATIONALE FOR ACCEFTANCE

Loss of iris funciinn [mechanicall.
tusy of soom function {mechanicall,
Luss of Toces Fonidion {oeckanizall.

HL4

HMater Failure

Gear Train Failure
lans Failure -

(hhruti

Inabiliky to contrel
fotws, zoom, or Iris.

v

Loss af ni;sinﬂ crilical
camera vigeo.

DES1GN FEATURES

The TVL/Léns Aiiérmbly 45 cemprised of 16 plectricat subasseohlles: 13 cubassemblbas
are RCA &stro designed and fabricated using standard printad-clecuit board bypa of
construction. lhe remainimg thrée assemblies, high voltage power supply. oscitlatoer,
arnd itepper aplors, are vendor suppliad conpanenis which have boen spect fied and
purchased accarding to RCA Specification Comtrol Drawiags (5CDs) prepared by engi-
nearing and reliability assurance. Specificalisns per the 50D are prepared to .
#stablish the sesign, performance, vest, quélification, and acceptance requirsments
for a pracured piece of equipment.

Parts, malerials, procesces, and design guidelines For vha Shutlle TETY Program arw
specilied in accordance with ACA 2205503, This ducument defines the program require-
ments for sebection and control of FFE parts. To Lhe masiman extant, and comsicbant
with availability, all parts hove bees salected From ailitary speci Flcatlons at Lhe
Jak level, ag a mimimum.  In aoditisn ko the overall seleckion crileria, & zubsel of
generd] purpose preterred parts has been delined by thls ducument ang ke ACA Govern—
manl Systems Division Standard Parts List. Un the case of the CHOS aad TIL fanily of
microcircuils, devices ara stresaed dng Lested ta the HEL-STD-SP3C eqoivabeat and
pracored undidr the designabions af HI-RELS3W] and SHL B4L5 4ropn RCA-S5D0 and Texas
Inttruments Carp, respectively. Parts apt included in the above doCunests have been
used in the desipn anby afler a nossrandard itwe approval fore {NSIAF} has heen pra-
pared, submitted to Reliability Assurance Engiueering {AAE] and approved For wse in
the speCific application{s} cefined in Lhe MSIAF by MASA-JSC,

Worse-Case Circuil Analyses have hees performed and docomented far all ¢ircoil
designs Lo demonstrake ihat sulficiewt operating margiss ewist For all dperating
candiLigns, lhe analysis was worsy case—im that the value For gach af the variable
paramelers was set 43 Vimits bhat will drive U oulpul Lo a manioum (or mininue).

A component applization reviewm and analysis was comducled o verify Lhat uhe applied
stress on gach piece part by the lemperature evireses identitipd wikth éavironmental
qualilicibion kesliag does nob ewceed the skrens deratimg vabues ideatifled in RLA
2295503,

In aiMition, on objective enamination of ihe design was performed throwgh a POR and
LR to verify that ihe FVC/lens assembly met specilicalion and canlrectual Tequi rg-
neals.
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UHIT [YC/HLA
FMEA no. _ 4.1.6.2 SHUTTLE CCTV DHG BO. 2204819506, 508
CRITICAL [EEHS LISY £rELD-h07
CAITICALITY K SHEET 2 1) ]
"FATLURE MODE AND TAILURE EFFECT
. .__LAUSE DN EH0 KTEH EAT[ONALE FOR ACCEFTAHEE
Lass of iris doaction dmechanical). | Taability to zoatral DESICH FEATUMES )
Lass of zoom funciion (mechanicall. focus, pam, ar iris.
Loss of forus Function Imechamical]. Tha pgeneral arrangement of the lans assembly is5 ta provide an integratad bposing.
pacst _fasa; motar, and circutl bopard packsge which cam acconmadete various <ormercially availakle
Lacs of micsion critical lansas. CEwphaiis 35 placed on accassiwility of the lens, its devva components, and
HLA camera vidao. limiL stops. Components wikthin ithe lens assembly have been modudarized, serving boih
Botor Failure the HLA, CLA, and Wik assemblies.
bear Yrain failure
Lens Failwre Tha lens hausing structurs is 2 ong-pidce casting designad ta minimize machiniag aad

provida a rugged dinensionally siible nounting for the pptical componeats. TFhe housing
is ién tha form of a right angle. The vertical mewbar iRLerdaces with bhe fronl surface
of Lhe camera and the harizental member supparts 1h8 drive mELOrs on Che UpPer surface

with tha Yans fuactipn Circuit Goards in a cavity on the vhoarsida.

funchion Drive Trai

The irés, room, ard foret drives ave Vdenlical is cancepl; the anly difference is 1he
lower géar ratip in the irys traia Lo pravidé Lhe 2.8-second end-io-gnd Lravel Capa-
bility nacezsary for tha ALL gsparation.

The tabVa {on next page) shaws the drive train paramelers wilh owerall terque warging
for the thyege 1ens functions.

Thae matorfqear heads are mounied an ihe Tens hausing vather LOhan oan Ehe Tems, @ permit
the dasired Tens jaterchangaability for btha Shuttle wiseion willh wiinisus imgact on Lhe
actual lemses.

¥Yarious types of mators were <onsidered for ithis application, ¢trading off size, power,
wighL, canles}-circoit fompladity, comnand capabilily, and gualificalion Elatus. Ths
brushless ano stepper—mator cypes fit 1he pachage and pawer réquiremenls, bhe Tatcer \
being preferred becaoie of irs simplicily, reYiabilily, and spave—gualified $lakus.

Tha iE{EEtEﬂ sLepper molor |# size-8, Alnico-9 pole-piece, permdneni-magnel S1epper)

it maled willh 3 spur train gearheas. Bath unils are manclagdured by Monacs Hotor Cé.

A dB-dianvetral-pitch (48-0FF spur gear on the gearbead ooiput shalg weshes diregctily

wilh Lhe gears which arée a part of ihe roas, foces, and irig ring Funeélions on Eh

lens gear.
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UNET  _ WYC/PHLG
FHEA HD. 4162 SHUTTLE CO1Y Dwils HO. 22348 15508, 508
CRITICAL ITLHS LLST By P B
CRITICALLITY _ 27 SHEET __ 3 OF _ Al _
FalLUKE IﬂUE AND FAILURE EFFECT
CALSE O EHE LIEY BATIOHALE FOR ACCEPTAHCE
Loss of fris feaction (mechanical). | Imability ta control DESIGH FEATURES
Loss of zowm Functign [mechanicall. | focus, zoom, ar iris. '
Loss of facus Tunction (mechanicall. LENS ORIVE TRAIN PARAMETEGS
Lass af mi;siun crilical
HLA Cane:rd viden. Time End-§ Inpul Loss Hew
Hator Failure Orive| Comgonent | Travael to-End Torque |Ratio No. |ETficiency|Vorqua [Tarque
Gear Train Failure (degrees) |[{secomds| Jloz-in) [or Tealh kY {oz—inlplai-in}
Lens Failure
Mptor - “ - - ».23
Gearhaad n.271 78:1 B0 3.7 | 18.4
Zoon 150 6.4
Learhead
Jutput Gear 18.4 1] 2.2 | 2.9
LT
Lens Gear 156 0.0
Torgue Margin
5.2
Hator - - - - £.27
Gearhead . 0.27 al: ki 2.6 1 .1
Focus 282 L&
Geaarhead
Outpul Gear (1. ) 5 1.3 | .0
36
Lens Lear : 156 0.0 .
; lorgue Margin
KM
Hoior - - - - 0.2y
Gearhead 02T AR: an 2.6 ] W3
Iris s 2.8
hearhead
Jukpul Gear 0.1 50 i .Y | oM.
db
Lens Gear 156 5.0
Targue Harginm
ﬁil
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UNMIT TuC/r A .
FEA 1, _ 4162 SIITLE LC1Y DWG B0, _ 2704815506 . 508
CAITICAL ETEMS LISY 2294R2{ =507
CRITICALITY i SHEET ] F 11
FATLURE HODE AMD FATLURE EFFECT
SR o 1111 1 04 END 1TEM RATEOMALE FOR ACCEPTAMCE
Lusy ui 1ris FuacLien (mechanical). | Inability to coniral Harrow #ngla_foow Lens Bssembly
lass wf zpom funclian {mechanicall. | focus, 20om, or iris,
Loss of focus Funcrion {mechanical]. Tha lens utilized i the HLA aad CLA is & 1 ma Lo WB om Cangn varifocal {280n] lens
Horst Case: with a niniom F-step of 1.6 ta F-128 and 3 fully closed pusitive, By desige the
Loss of misslon critical Tens selected after much pvalualion was 3 high aualily commarcially available enit
HLA Cambra widig. pracored o a Shuttle CCTW specification
Muluor Failure : .
Gear Train Faiture The vendor item is specified to include only materials and Tubricants which meet
Lens FTailure the RCA and 5T approved 1ists: and Linal cleaning, assembly, and Tobricabion it

campleled #n the WSA plant wnder BCA Field quality conirals.
_ P 9 )

The Tens has bees exposed Lo developmental bestirg aret qualification Lesting as
reguired far the 57% cable and cargo bay environments,

This assembly has been wsed on 311 415 develapmental and operakional misEions.

QUALIFICATION TEST

for Qualification Test Flow, see Table Z locates at the {ront of this book.

BN 462 ff-?ﬂ'tmbh
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_ - 7 uuTT TWC/HIA
FHEA Ho. _ 4162 ' SHUTTLE CCWY Ot M) 2294019 RDE 508
P

f . CRIFICAL TTEMS LISY —e2948H0-50

CRIVICALLYY iie SHEET 5 orF 1

FATLURE HODE AND FALLURE EFFECT -
iE : 0 EMD [1EM RATEQHALE FOR ACCEPTAMCE

Laxxs uf iris Funclien {mechaniral). :f Inability to contral ACCEPIAMCE TEST

Lass af zonn Funelian {mechanical}. focus, Toomn, or irés.

Lass of fogus dunckivn |mechanical), The CCTW-systems' TYC/MI A b5 subjertied directly, wilhoub vibratien izelavers which
Worst Case: might be wied in their agroal installation, to the following tesbing;
Loss of mission critical

M A camera video. s Vibration: 20 -80H: ; 3 lﬂfﬂ-ﬁt—riie From D.01 G2/hx

Hotor Failure BO-358 Hz: #.04 G*FfHz

Gear Yrain Failoure 350-750 He: =3 dB/N) Bel-slope

Lens Failure Fest Duration; 1 Minute per Azis

Fast Lewal: 6.1 Goos

& Thermal YVacuum: In a pressore of -2 Toarr, the temperature shall ba as
follows:

¥5% F: Time to stahlize equlpmeat plus | howr
25* F: Time to sdablize équipment plus | howr
125* F: Time to siahlize equipment plus 1 -howr

lhe WL/MLA nay npt have been Subjecled Lo the vacuum congition.
Tor acceplance Test Flaw, sex Table | lacated at the Fronk of bhis book.

[n prder Lo varily thal CCYV composenis are operational, a test owel verify the
healih of a1] the commond related componasts Fram Lhe PHS {ATAN) panel swilch,
through the RCU, throwyk the spne lines ta the CaowrasPTU, to tha CamarasPTU cammaad
decoder. The kest wust alse verify the cameva's abikity Lo produce viden, the YSU*s
ability Lo route video, and the moniter's ability 1o ditplay vidao. A similar Lest
would be performed 4o verify the MOH comawd 'ilE.

Pre=Lausch on Drbiter Tesi/lo=Flight Jesl

b. Power COTY Sysiem.

2. ¥Wia the PSS panet, selact & monivor a5 deslination and ihe camera undar
Lést a3 source,

3 Send "Camera Power On" cammasd from PHS panel.

4. Selet “fanternal $ync" on monitor.

h. Observe viden displaped on manitar. Hokte that if viden on moemakpr ig
symchronized la.e., stabbe rasterd Lhen Lhis ingicates that the camera
% receiving composile syni frem the ACW and thak the camera is produciag
synchranized vades.

6. Send Pan, Tidi, Foarus. Zoom, DLR, AND hanmg commands and wisuwally {eithar
wia ihe monitor or direry observation] verify gperatyan.

7. Sebecy downlink sy destipation and camesa wader Lpst as sdarce.

8. Observe video rosled to dpwalink.

%, Send “Camera Power " comuand wia PHS panal .

I, Kepeat Sdeps 3 dhrpugh 9 exdepl iasue conmends wig the MDH Camoand path.

Thit proves {hat The COTY mpuvpmenl iy pperational .
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UKIT YOl
FHEA WO, 4162 SHUTTLE CETV DWG N -
CRITICAL IWEME LEST =
CRAITICALITY F Y . SHEET E oF 1
FAILLRE MDDE AND FAILURE EFFECT
L ALSE QN _END ETEM BATIOMALE QR ACCEPIANCE

Loss of frks Tunctlion [eechaaicall.
loss of room funcoiom (mechanicall.

loss ofF Focus Tunctian (mechanical).

HLA

Hukpr Failure

Gear Train Failurse
Lens Failure

liafikt

Inabilily ts contrpl
forus, 2com, or iric.

Worst Casq: o
Loss afl mission critical
conera videa.

06/ INSPECTION

Frocurement Contra] - Tae TVC/MLA EEE Parts amd hardwire {Lams are procured f rom
appraved vendars anmd suppliers who mest the requirenenls sel forth ia bhe CCTV
contract and Quadity Plan Hork Statessal [WS-2593726). Nasidant DCAS personne]
reviaw all grocurémenl docuresis Lo eslabbish Lhe aced Tor GSI on selected parts
{Pal 517).

= Incoming Quality inspection: ars made an all
received materials amd parts, Resulbs are recorded by Vot and retained in File hy
dra<ing ard rontrol ambers for fulure velerence and braceabilidy. ANl EEE parls
are wwbjecied by fncoming acceptance Lests as called for in Pal 5]5 = [ncoming
Inspectdon Tast Instruciions. Incoming Flight parts are {urkher procesisd in
accordance with RCA 18468084 - Precondiliening and Acceptance Requirements for
Lbertronic Parts, with Lhe oefeplion that OFA and PIHO tatiing is not perfarmad.
Hechanical ilems are inspecbed gper PA] 36 - [acpmiag lespection [nstructians for
mechdnical ilems, PAI 105 - ]nnn-in? oality Control [nspeckion Instruction, asd
PAN L) - Procedure For Processing Incoming @r Purchazed Parls Designaied tor Flignt
Use. Agcepted ilens are gelivered to Haterial Controlled Stores and ratained whdar
speci Fied condilions uatd] Fabrication 15 required. HNoo-iemfurming aaterials are
webd Ior Matarial Heview Board |HAB) disppsition. (PAI-30T, PRl 10C-531.)

&l - Prior Lo the start oF MLA baard assenbly, alY items are
verified to be Lorrect by siock ropn personnel, as the jiems are accunulated ka
form a kit. The ilems are verilied again by the operator who asewndiYes the kil by
cheching agoinsk the as-buill-parys-list (a8PL).. DCAS madatory Inspection Pobnts
dre g¢esignaled for a1l printed circuit, wirg wrap and welded wire boards, plus
harness coaneclors for soldering wiring, crimping, solder splices and quality
rnrhninthip prior Lo cozting of the comporeai side of Buarde and cleeving of
IdFIEYSES . .

HLA Bourds

SpeciFic instructions are given i assembly draming natles and spplicadle documests

Lalled put im Lhe famricalion procedurs and record [FPR-Z30M008Y and Parts List

PL 2300083. These include wire conmection list 2205902, Notes - wide angle zoom

iems assy Z30M191, Froress Siamdard - bosding siaking, pottisg, encapsulating

gﬁ%ﬂg;ﬂ. Specilvcatran - Urethane protective caatiog 2280877 and Norkswaship Spac
X 5.

A8 e
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FMEA M. 4162
CRITICALITY _ 272

- UWMLE TR /MLA
SHUTTLE CCTY OHG K. 2294071%9-506 , SO5
CRIFICAL 1TEM: LIST _ 2Zu4RA0-RiF

SHEET Fi oF 1

FALLURE HODE AND
Lausl

FALLURE EFFECT
g4 EmMn 1YEH

RATIDHALE FDH ACLEPTAMCE

Luss of sris Functlioa {nechanical).
Loss of zoam Fenciion {(mechanicall),
Inss of Focos Fonction Joméchanicall)

Moior Failure
Gear Train Failura
Lens Failura

I.HH

InabiTlity to contral
focus, Tepm, or iris.

*

Loss pf mission critical
cangra viden,

L/ INSPECTION {Contynued)

LA Assenbiy dnd Test - An open box dest i5 performed] per TP-IT-230T008, Acreptance Test
per TP-AF-ZIB70AE. Torgues ora sparified and wilnessed, trataability numbers are recorded
and calibrated Lools are chechad prior ko wse. RCA QuaYity and DCAS laspections ara
periorned ai dhe coopletion of specified FER operatians bn accordance with PA] 204,
!:Alrﬂﬁ. PAI-237 and PAI-402. OCAS parsconel witmess WLA Gubbon-up and critical

orguing. .

B HI A = Adder 2 TVO/HLA have bean teasied individually, they ars mated and

2 dinal acceprance test s perlorned per TP-aT-229481%, including wiliratios and
thermal wacuum sovirenments_  RCA and DCAS parsonnel monitor thefe besis and review
the accepLance rest data/resvlts. These persennel alsp iaspecl after all repair,
rewaork and retest.

Preparatyon bor Shipopnt - The 390 and HLA ave saparated pricr Lo shipmenk after .
tabracation and 1esking iy complete. Each is packaged occording 4@ {CTV Letter 5011
awl 2eB0MG, Fracess siandard for Packaging ano Handling guigalines. A1l relabed
ducumentalvon iacluding asyembly drawings, Pacis List, ABPL, Fest Data, eke., is
gathered and hield in a docomentation dslder assigeed specifically Lo each assembly.
Thiz falder is relained for reference. An EIDP 13 prepared far each assembly in
dciardapce with bhe reguirements of WS=-2591126. RCA QU ang DCAS personned wl bness
;I:l:*:g packaging, packing, and marking, and review the EIDP fur complateness and
urdcy.

488 ang - e
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4163 Uil _TVO/HLA
FeEA 3 . 216 SHUTTLE CCTY Dvh MD. _ 2794819-506.508
CRETICAL ITEMS LIS - C_rMaAZ0-R0Z
CRITICALLTY 2re : SHEET _ B _ OF __ ]1
FAILURE HOOE AND FAILURE EFFECT .
CALSE 04 END ITEM RANTORALE FOB ALTEFTANCE

Loss of iris fonction Imechanical ).
toss pf zoom funstian Imechanical ).
toss of Focus Tunciion (mechanical}.

BL&

Hotor Failore

Gear Prain Fallure
Lens Failure

¢ GRE

[nability Lo control
Fotws, a0mm, ar Iris.

Hirsy Case:
Loss of missien <ritical
canera wvidas.

FATLUAL HESTORY
TOR ¥-6955, Log #0642, HLA 3/N 025-502.

ign: Acceptance Test Failure, Bow Level Thermal Vac-Hob Enwironment.
Erratic Facus naar aparatian.

Canse: Excessive 3d-oz Force Applied by constant force sprieg of Lens Hakor Drivas.

ngrgnlize_ﬁjjing: Unit raworkd to ECNS CCT 882 snd A92 Lo reduce spring force bo
oI.

FOi ¥-9280, LOG #0376, MLA 5/H FOO1-502 Flight Fallure, Spacecrait Level {5T5=8 Flight).

Descripiigg: iens assembly stalled approximately half way in Lhe naar focus
operalian.

Capgg: - Combination of cticky lens aad ariginal megatar spring canfiguralion.
5iirky substance on lens assemhly erlending from Lhe culérmost fronk edge Lo
approsimataly ¥ in. taward cealer. '
Correclive Action: AUpograded lens La lalest negalor spring configuratios.
Keplaced forus aotar. O1d Tens (58 783167) relurned Lo vendor [or examinalion.
Haw Tens {SH THAMAI] imstadled. :

TORs A-309178-8808, Log M10FA1100, MLA SN 030-502. .

Rescriglian: Acceptance Task Fasdore, Box Level Vibration Envirenmeni. Focus
runy in oaly ene sireclion.

Couzg: Lach af Tubrication on focws mechani sm.

y Lens assembly returned 1o vendor, focus mechdnism was Faund
aot lubricated. Vandor could Aot &lfer any viahle reason dor lachk of lubrication.
Lens vas Vubricated and reassembled o vendor canlrol draning.

10k B-53B8, tog #1057, HLA 5/H 0z29-5D7F.

: Accepiance Test failure, Bow Level Ambient Envirpnment. Zoom
POpErat bva.

Cayga: Lack af Tubricatisn an 7008 mechanism.

EEL'I‘I‘EEJ._L'!' e Acliap: Lens sssembYyp returaed Lo wendor, zoom mechanism was Tound ol
lubricaled. Leas way Tulbricsles and reassenbled to vendor conirpl didwing.

q §5G LTy - _l'.a-'-;h'l('
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FHEA wD. _ 4162 i'

CAITICALITY Py

UNIT __TYCANLA

DG HO. B
eSS |

SHEEF _.. 9 of 1

SHUTTLE CLTY
CRETICAL LIENS LIST

TALLUKE HODE AND
LAUSE

FAILLRE EFFECT
OGN EHR T1EM

BATIONALE FOR ACCEPTAMCE

loss of iris function {mechankcall.

Ltess of zoom function {(mechanicall. -
Loss of facws Function Imechamirall.

Hatar Failurs
bear Train Faiture
Lens Failure

Tk

o gm——

Inahility 10 controd
Fofus, zopm, ar iris.

Horsi Case: )
Loss of mission critical
camera videa.

EALLURE 113 TORY
TOR Y-6166, Log #0623, HLA S/N D23-502.

:  Arceprance Test Failure, Bos Lewel Teoperature~Cotd Enwi romment .
focus pperation not swenth.

Couse! #Hotar/Gear Head ok properly assembled.
Vendor ngtified and agreed Lo the Folloming corrective dction.

Re—wrile assenbly procedures fo require acdurate messwrements Ko ensure RTOpEr
Adtch between matar and gear head.

TOR W-0984. Lag #0377, HLA S/N 003501

TORs

Yescriptian: Acceptance Test Failure, Box Lavel Ambient Environment. Foces molaor
drive ervavic. Mobor grive stalls for parl af the Tens rolation.

Lause: Hoker and Veas sysenbly IVT parts {nanflight}.

Lorrective Aclign:, Mater and Tens assembly upgraded Lo flight configuration by
substitution of flighh parks.

C=A539/C=4420, Log MZM1520ad0, MLA 5/M 025-502.

Descrigliog: Acceptance lesk Failure, Part Lével dmbient Environment. - Lens iris
does nut Fully clese. .

Caute: Iris Tinger deleckive.
[oarsectyve Bctipn! Lens assembly replaced wmith pen lens assembly. lonoperative

Yens was relurned Lo vendsr. Examination found Finger which acLuvates iFés wak
defective due Lo wear.

TOR W-0%6d, Log #0564, HLA L/W FUDZ-502.

Desccigtion: Acceptance Test Failure Box tevel ambient Environment. Unable wa
focus Yens at infinity.

Lause: Iwproper resssemtly dnd facesing ol lens by wendor aiter disagsewbly fur

claaning.

Corrpeclive Artian: Lens retursed to vendor for refocusing. Vendor aysembly pre—
cedures upgraded Ly preveni imilar problem.

467 ooy o -y
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: UHTT TVEAHLA
FrEn wo, _ 4.1.6.2 SHUTTLE CCTV OWG WG, _ 22948Y4-506, 500
CAITICAL ITEMS LTISF __2294B20-E02
CRITLCALITY P SHEE] 11] o 1h
FATLURE MODE ANWD FAILURE EFFELCT
CALSE O ENn JTEM - EATEOMALE FOR ACCEPTANCE
boss &f iris functiva {mechenical). | Lnability to coanleal EAILURE HISIORY
Loss of zoon Fonclion {eechanical]. focus, zapm, or iFis.
ioss of doces Junciion {neclan)call. .| TOR W-2624, Log FD450, HLa $/W 003-501.
' Hosst Case:
Less ol misslon critlcal Descriplion: Acceplaace Test Tailure, HBox tevel Ambient Environmant. Znom function

HLA ) camera viden. hesitates and hangs up.
Hotor Faidure
Gear Frain Tailure Cauyse! Hator shafl slippage due Lo inwfFicient skaking.

tena Failure
Correclivg Action: Hanufacturer will revise slaking procedure ond will parform

I in-oi réverie borque test on a1l reeorked and fubure units.

TOA W-100%, Log #0434, HLA 57H O04-50H,
DR wW-0092, ¢pg &84313, TVC S/0 O05-502.

A¢replance Tesl Fallure, Pox Lewal Thearwal Var Aabient Envirpmment .
Unit vesplution put of spec during thersdl-vacuwm Epsiling.

(ause: Frent lens element was nal properky stabed.
¢ Lens returned Lo vensor. Vender properly staked Fronk, rear

and zoom glemgnis. AN] pther flight lens were réturaed to woander andg restaked.
Vender profedure nedified Lo prevent recurrance of problem.

1 60A 4.I8 R R
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CRITICALIMY 23

SHUTTLE CCIV
CRITOCAL ITEMS LEST

uniT YL HER

DG WO,  _Z294819-506.505
SHEET 11 OF 1l

FAILURE MODE AND
CAbISE

FAILURE EFFECT
Ut EHD TTEH

loss of iris function fmechanicall,’

loss of room fooekfon {mechanical).

loss of lgcys Tuncuion (mechanical].

HL&

Hatar Tailyre
Lear Train Failpre
Lens favlure

WHR

Inabitity La ¢ontrol
facus, =%m, or iris.

Less of mission gritical
camera viden.

&

OPERATIONAL EFFECTS

RATIONALE FOR ACLEPTARCE

Less of widen. Possible Tosy of major mission objectives due 10 loss of AHS cameras

or sither réquived cameras.

(REW ALVIONS

tf possible. continue RMS aperalionse using altarnative visval rueg.

CREY JRALHING

Crew should be Lrained Lo use possible stdarnabives to CCTV.

HISSION COMSERAINT

Were passible, procedures should be designed so Lhey can be accomplished without

CCly,
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